
Lake Wanum, centred on 6O38'S and 146O47 ' E ,  l i e s  about 

25 km inland from the  Huon Gulf on the  southern f lank of the  

Markham Valley. I t  has an i r r e g u l a r  o u t l i n e  and, with a maximum 

width of about 3 km, i s  the  l a r g e s t  of a  number of lakes  and swamps 

i n  the  v i c i n i t y .  The area  cons i s t s  predominantly of granodior i te ,  

extensively f a u l t e d  i n  the  upper Quaternary, which gives r i s e  t o  a  

topography of s t eep  slopes with rounded r idges  and f l a t  bottomed 

val leys .  Various small swamps and lakes  a r e  found a t  the  foo t  of 

these  h i l l s  some poss ib ly  being impounded by f a u l t s  (Chappell, 

1973). 

To the  west of Lake Wanum over a  narrow f a u l t  scarp l i e  

the  Erom-Erom lakes  (P la te  3 . 1 ) ,  a  s e r i e s  of th ree  small ponds and 

associated swamps. More extensive swamps and a t  l e a s t  two other  

lakes  a r e  found bounding the  h i l l s  t o  the  west and south of the  

area .  To the  south-east on the  edge of the  granodior i te  i s  the  

l a rge  expanse of Redhil l  Swamp (Fig. 3.1) . 
The Lake Wanum bas in  i t s e l f  appears t o  be del imited by a t  

l e a s t  two major f a u l t  l i n e s ,  along the  northern and western shores. 

To the  e a s t  the  marginal h i l l s  a r e  l e s s  s t eep  i n  the  immediate 

v i c i n i t y  of the  lake.  The bathyrnetric sketch map1 (Fig. 3.2) shows 

a s i m i l a r  t rend continuing under water,  t he  deepest p a r t  of the  

bas in  (19 m below datum) occurring near the  s t eep ly  sloping north- 

e r n  shore. 

I 
Compiled from echo-sounding t r ave r ses  made by Joe Glucksman of 
the  F i she r i e s  Research Division of D.A.S.F. and the  author i n  
August 1974. 



FIGURE 3.1.  T h e  d i s t r i b u t i o n  of l a k e s  and swamps i n  the Lake  Wanum a r e a  



FIGURE 3.2.  L a k e  Wanum: B a t h y m e t r i c  sketch map. U n d e r w a t e r  c o n t o u r s  are? i n  m e t r e s  





The area  of open water i n  the  bas in ,  about 3.7 km2 , i s  

f a i r l y  la rge  i n  r e l a t i o n  t o  the  t o t a i  catc-hment area  of approxi- 

mately 8 km2 a s  measured from t h e  map. A s  there  i s  no permanent 

stream inflow i n t o  the  lake much of i t s  water must be derived by 

p r e c i p i t a t i o n  d i r e c t l y  onto the  lake surface ,  and the  water i s  

f r e s h  and c l e a r .  The only outflow of the  lake  i s  a small channel 

i n  the  extreme south-west corner of the  bas in  t h a t  runs i n t o  Oomsis 

Creek. This opera tes  only in te rmi t t en t ly .  I t  was observed flow- 

ing  throughout the  l a t t e r  ha l f  of 1974, bu t  had d r i ed  up and be- 

come overgrown by May 1976 when the  lake  l e v e l  was apparently 

s l i g h t l y  lower. Brass (1964) r epor t s  t h a t  t h i s  channel a l s o  serves 

a s  an inflow when the  creek i s  i n  flood. Oomsis Creek i s  the  only 

more o r  l e s s  permanent watercourse i n  t h i s  l o c a l i t y  although Brass 

a l s o  repor t s  t h a t  it too may cease flowing under condit ions of 

sustained dry weather. 

The a l t i t u d e  of the  water surface  of Lake Wanum above sea 

l e v e l  i s  not  known accurately.  The 1944 1:63 360 map1 shows it a s  

between 150 f e e t  and 200 f e e t  (45 t o  60 m ) .  Using the  heights  of 

nearby h i l l s  given on t h i s  map a s  a b a s i s ,  a crude t r i angu la t ion  

with an Abney l e v e l  determined the  lake  surface  a s  34 m o r  36 m 

above sea l eve l .  I f  the  he ight  f o r  M t .  Ngaroneno given on the  

1966 1:250 000 map2 (+ 340 m) i s  taken a s  co r rec t ,  t h e  lake  k v e l  

becomes 16 m above sea l e v e l .  A s imi la r  exerc ise  a t  Erom-Erom lake  

2 ,  shown on the 1 inch map asbetween 250 fee tand300  f e e t  (60 t o  75 m) 

produced f igures  of 41 m o r  2 3  m f o r  the  lake  surface  depending on 

the  datum height  used. 

No. 0452 Nadzab 1 inch s e r i e s .  
SB 55-10 Markham sheet .  



STRATIGRAPHIC INVESTIGATIONS 

Cor ing  techniques 

In  the  recovery of sediment cores f o r  s t r a t i g r a p h i c  

descr ip t ion  the  primary equipment used was a version of  the  

Livingstone-Vallentyne s ta t ionary-pis ton  core r  incorporat ing the  

modificat ions of Walker (1964). The sampler was operated from a 

small,  f l a t  bottomed, aluminium dinghy provided with a c e n t r a l  

coring hole. This apparatus proved successful  i n  obtaining cores 

of reasonable length  when f i rmly  anchored i n  shallow water. I n  

open water deeper than about 5 m s t a b l e  anchorage of the  boat  

became a problem and cores longer than c. 4 m were d i f f i c u l t  t o  

obtain.  I n s t a b i l i t y  was overcome by pos i t ioning the  boat ,  o r  

subsequently a 2 m X 2 m plywood coring platform, on top  of i s l ands  

of f l o a t i n g  o r  loosely rooted vegetat ion.  I n  t h i s  way cores over 

20 m i n  depth were recovered. 

During 1976 a compact pneumatically operated corer  

(Mackereth, 1969) was employed t o  obta in  cores up t o  1 m long with 

an undisturbed sediment/water in te r face .  The 'mini-Mackereth' was 

successful  i n  recovering both a core of highly cohesive sediment 

from the  deepest p a r t  of  Lake Wanum, and cores of t h e  uppermost 

sec t ions  of the  highly unconsolidated marginal sediments. 

A l l  cores were extruded i n  the  f i e l d .  Those co l l ec ted  

s o l e l y  f o r  s t r a t i g r a p h i c  descr ip t ion  were discarded a f t e r  examina- 

t ion .  Others were sealed i n  polythene sheet ing ,  and enclosed i n  

PVC pipe f o r  r e t u r n  t o  Canberra. 



 



FIGURE 3 .4 .  Key t o  s t r a t i g r a p h i c  d i a g r a m s  

L o c a t i o n  o f  r a d i o c a r b o n  d a t e d  sample  

Substantia  humosa (Sh) 

m1 Turfa l ignosa (Tl) a n d / o r  Det r i tus  l ignosus ( D l )  

E552 Turfa herbacea (Th) a n d / o r  Det r i tus  herbosus (Dh) 

u u u  Limus ca lcareus  (LC)  

L L L  Argi l l a  s tea todes  ( A s )  

Grana arenosa (Ga) 

Major componen t s  o n i y  a r e  shown i n  the s t r a t i g r a p h i c  
co lumn .  Where t w o  m a j o r  componen t s  o c c u r  i n  a  s i n g l e  h o r i z o n ,  
both a r e  drawn.  A p a r t  f rom  the symbol  for Grana arenosa, s u p e r -  
imposed  a t  the t r u e  s t r a t i g r a p h i c  d e p t h ,  a l t e r n a t i o n  o f  s y m b o l s  
w i t h i n  a h o r i z o n  i s  d i a g r a m m a t i c  o n l y .  Minor componen t s  o f  the 
d e p o s i t  a r e  i d e ~ t i f i e d  b y  a b b r e v i a t i o n s  a t  the s i d e  o f  the 
co lumn .  Narrow d i s c r e t e  h o r i z o n s  a r e  l o c a t e d  b y  a  dashed  l ine ,  
and i d e n t i f i e d  a d j a c e n t  t o  the column.  The  t o p  o f  e a c h  
s t r a t i g r a p h i c  co lumn r e p r e s e n t s  the s e d i m e n t / w a t e r  i n t e r f a c e .  



FIGURE 3.5. R e d h i l l  Swamp: S t r a t i g r a p h y  of cores RHA 1 a n d  RHB 1 

RHA 1 

RHB 1 



Descript ion o f  depos i t s  

In  descr ib ing  t h e  c h a r a c t e r i s t i c s  and s t r a t i g r a p h y  of t h e  

sediments t he  system of Troels-Smith (1955) i s  adhered t o  a s  f a r  a s  

p rac t i cab le .  Assessment of t h e  phys i ca l  p r o p e r t i e s  and humicity of 

t h e  depos i t s  proved s t r a igh t fo rward  al though record ing  of t he  

gene r i c  terms used i n  t he  d e s c r i p t i o n  of component elements of t h e  

depos i t  was l e s s  s a t i s f a c t o r y .  Many of Troels-Smith's more spe- 

c i a l i s e d  terms a r e  n o t  a p p l i c a b l e  ou t s ide  N.W. Europe, t he  region 

f o r  which they  were o r i g i n a l l y  devised.  Even the  broader  gener ic  

terms such a s  Turfa,  D e t r i t u s ,  and Limus could not  always be used 

with c e r t a i n t y  a s  they imply a f a m i l i a r i t y  wi th  t h e  source of any 

macroscopic v e g e t a l  remains. These u n c e r t a i n t i e s  a r e  r e f l e c t e d  i n  

t h e  use of a l t e r n a t i v e  terms f o r  t h e  same horizon,  o r  i n  t he  case  

of h igh ly  humified d e p o s i t s  use of t h e  pure ly  d e s c r i p t i v e  term 

Subs t an t i a  humosa. A s  a  f u r t h e r  a i d  t o  t h e  i n t e r p r e t a t i o n  of t he  

s t r a t i g r a p h y ,  a  s u b j e c t i v e  desc r ip t ion  of t h e  depos i t s  i s  a l s o  

given. The symbolic r ep re sen ta t ion  of va r ious  depos i t  types  (Fig. 

3.4) i s  a s imp l i f i ed  vers ion  of Troels-Smith's system. 

The s t r a t i g r a p h y  o f  Redhi l l  Swamp 

Coring w a s  c a r r i e d  ou t  i n  t h e  Lake Wanum a r e a  during two 

f i e l d  seasons both i n  t h e  bas in  of t h e  l a k e  i t s e l f  (Fig.  3 .3) ,  and 

i n  t h e  l a r g e  ?.edhill S w a q  t o  t he  south.  

Two reconnaissance cores  were taken near  t h e  south- 

e a s t e r n  margin of Redh i l l  Swamp: RHAl loca t ed  about 100 m from t h e  

edge of t h e  swamp, and RHB1, approximately 200 m from dry  land.  

The gene ra l i s ed  s t r a t i g r a p h y  of t hese  co re s  i s  shown i n  F ig .  3.5. 

Both show a succession of grey c l ay  ( ~ r g i l l a  s t e a t o d e s )  bands, 



i n t e r c a l a t e d  with predominantly organic bands of f ibrous  p e a t  

(Turfa herbacea) of ten  including horizons of wood o r  woody frag- 

ments. Although both sequences contain a s imi la r  range of depos- 

i t s ,  t h e  s t r a t ig raphy  is  complex, and d e t a i l e d  cor re la t ion  i s  not  

poss ib le .  

Passage through the  swamp was extremely d i f f i c u l t .  The 

water depth was too  g r e a t  t o  proceed on f o o t ,  and the  dense herba- 

ceous vegetat ion and frequent  presence of small sapl ings  made 

movement with the  boat  very slow. The s t r a t ig raphy  suggested t h a t  

the  marginal a reas  of the  swamp would be unl ike ly  t o  provide any 

cores with a long, continuous sedimentation record. Therefore, 

subsequent e f f o r t s t o o b t a i n  such cores f o r  pol len  a n a l y t i c a l  

purposes were concentrated i n  t h e  basin of Lake Wanum i t s e l f .  

The s t r a t ig raphy  of  Lake Wanum 

Four reconnaissance boreholes (LWR 1 t o  4) were cored i n  

the  l a rge  area  of herbaceous swamp and open water vegetat ion,  the  

'south swamp', bounding the  southern shore of Lake Wanum. In 

addi t ion ,  a number of probes t o  determine t h e  depth of sediments 

was made using the  corer  extension rods alone. I n  LWR 1 t o  3 a 

cohesive grey p l a s t i c  c lay  (Argilla s t ea todes )  was found t o  under- 

l i e  a shallow horizon (max. thickness 10 cm) of poorly humified 

f ib rous  organic deposi t  (Turfa herbacea).  The c lay  was penetrated 

t o  a depth of c. 80 cm before i t s  cohesive nature a r r e s t e d  the  

co re r ,  preciuding the  recovery of  any deeper sediments. Core LWR 4 

shows a s imi la r  s t r a t ig raphy ,  although dark, g r i t t y  organic l aye r s  

a r e  a l s o  present .  The numerous probes suggested t h a t  the  th ick  

c lay  l aye r  was widespread over the  whole southern a rea  of the  lake  

basin.  



TABLE 3.1. Stratigraphic description of core LW I1 

Troels-Smith Indices 

V) 

U V) 
-i 01 m 
U "J U 

L, '* U .* 
O U ' I V )  
Q W U O  
, ,$ Component 
2 U V) z Elements 

Depth of 
horizon 
(cm below 
datum) Colour 

Radiocarbon 
Samples 
(cm below 
datum) Structure and General Description 

Water and unconsolidated floating 
root-mat 

Water 

600-685 Light 
brown 

Fibrous organic sediment, slight- 
ly humified. Upper portion very 
wet. (No sample 600-635 cm) 

2 2 1-2 1-2 Turfa 
herbacea 
m) 

685-800 Light 
brown/ 
grey 

A heterogenous horizon of fib- 
rous organic material admixed 
with grey inorganic clay. Gradu- 
al transition into the underlying 
horizon. 

1-2 2 2 2 Th + 
Argilla 
stea todes 
(As) 

800-925 Brown Well humified, slightly fibrous 
organic deposit.(No sample 900- 
906 cm). 

925-1000 Reddish- 
brown 

Course fibrous organic deposit, 
wetter and less humified than the 
overlying horizon. Many well 
preserved rootlets present. 
Grades into underlying horizon. 

1000-1080 Brown Well humified organic deposit 
with some macroscopic plant frag- 
ments including rootlets and 
leaves. Fragments of yellow wood 
are found between 1023-1033 cm. 

2 2 2 3 ?Th+Turfa 
lignosa 
(T1) or 
Detritus 
lignosus 
m) 

1080-1115 Olive- 
brown 

Similar to above horizon. Fine 
rootlets present, with woody 
rootlet and wood fragments be- 
tween 1083-1088 cm. Gradual 
change into underlying horizon. 

1115-1191 Brown A fibrous organic horizon, al- 
though well humified, and be- 
coming more so towards the base. 
In the upper part some wood and 
large leaves are present. pene- 
trated by both large and fine 
rootlets. A solid band of light 
coloured wood occurs at 1188- 
1191 cm. 

2 3 2 3 Th+Tl and 
possibly 
Detritus 
herbosus 
(Dh) 

1191-1346 Dark 
brown 

A well humified horizon with 
fewer macroscopic organic re- 
mains. Some fine rootlets are 
present between 1191-1199 cm, 
with both fine and larger root- 
lets between 1219-1269 cm. Wood 
fragments occur from 1261-1269 
cm. Between 1269-1280 cm, the 
deposit becomes slightly more 
humified and darker in colour. 
Large intact pieces of yellow 
wood are present around l300 cm. 
From 1300-1346 cm scattered wood, 
rootlets and leaves occur. (No 
sample 1280-1300 cm). 



TABLE 3.1. (Cont.) 

Troels-Smith Ind ices  

Depth of 
hor izon 
(cm below 
datum) Colour S t r u c t u r e  and General Descr ipt ion 

U) ," 
ii 4  
'3  4  m 
U ' O U  

k .3 U -1 
Radiocarbon 

o u - i m  
il yl 

Samples 
b n Component (cmbelow * 1 

m Elements datum) 

1346-1348 L igh t  
grey/  
brown 

1348-1463 Dark 
brown 

1463-1465 Grey/ 
brown 

1465-1487 Olive- 
brown/ 
g rey  

1487-1488 Grey/ 
brown 

1488-1525 Black 

1525-1711 Olive- 
brown 

1711-17ii Orange 
brown 

1712-1755 Brown 

A sha rp ly  de f ined  band o f  grey 
c l a y ,  with some humlfied organic  
m a t e r i a l  and s e v e r a l  l a r g e  black 
fragments,  p o s s i b l y  of carbon- 
i s e d  wood. 

S imi l a r  depos i t  t o  t h a t  between 
1191-1346 cm, a l though s l i g h t l y  
more humified. From about  1400- 
1430 cm t h e  d e p o s i t  becomes more 
f i b r o u s ,  wi th  some l a r g e  root-  
l e t s .  Towards t h e  base ,  t h e  
co lou r  becomes i n c r e a s i n g l y  
g rey ,  with t h e  i n c l u s i o n  o f  in-  
o rgan ic  c l a y  from t h e  under lying 
hor izon.  

F a i r l y  d i s t i n c t  band of p l a s t i c  
grey c l a y  about  1 .5  cm t h i c k .  

A heterogenous admixture of 
s l i g h t l y  f ib rous  o rgan ic  sediment 
and grey c l ay .  Inorganic  con ten t  
dec reases  towards t h e  base .  

Band of grey c l a y  c .  1 cm i n  
t h i ckness .  

Sharp boundary between over lying 
c l a y  and t h i s  s l i g h t l y  f i b r o u s ,  
w e l l  humified o rgan ic  l a y e r .  
Some l a r g e  and f i n e  r o o t l e t s  pre- 
s e n t .  Gradual t r a n s i t i o n  i n t o  
under lying hor izon.  

A f i n e  t o  coa r se  g r a n u l a r  organic  
d e p o s i t ,  f i b r o u s  i n  p l a c e s ,  w i th  
very few smal l  r o o t l e t s .  Frag- 
ments o f  l i g h t  coloured wood 
occur around 1640-1643 cm. 

Sharp boundary between da rk ,  a l -  
most matted o rgan ic  d e p o s i t  and a 
g r i t t y  sandy c l a y  l a y e r .  

Course o rgan ic  d e p o s i t ,  though 
we l l  humified. Not icably  g r i t t y ,  
w i th  some i n c l u s i o n s  of orange- 
brown sand e s p e c i a l l y  a t  1725- 
1727 cm. I n t a c t  r o o t s  o r  twigs  
o f  l i g h t  coloured wood occur  a t  
1753 cm. 

1-2 0-1 3 - AS +Subs- 
t a n t l a  
humosa 
(Sh) + D 1  

2 2 3 3-4 Dh o r  De- 1561-1570+1571- 
t r i t u s  1580 
granosus  (ANU-1689) 
(Dg) + ? A s  

2 n 3-4 - ?Th + 
Grana 
arenosa 
(Ga) + 
?some As 1711-1727 

(ANU-1720) 
2 3 3 3 D h + G a +  

?D1 



Depth of 
hor lzon 
(cm below 
datum) Colour S t r u c t u r e  and General Descr ipt ion 

Troels-Smith Ind ices  

10 m il W 
-3 10 'I 
u n i u  Radiocarbon " ", 1 Samples 

'1 -* w vi 2 Elements datum) 

1755-1770 Dark 
brown 

1770-1862 Reddj-sh- 
brown 

1862-1881 Brown- 
grey 

1881-1888 Orange/ 
grey- 
brown 

1888-1981 Dark 
brown 

Fine organic  depos i t  w i th  f a i r l y  
sha rp  upper boundary. A few 
l a r g e  r o o t l e t s  occur .  S l i g h t l y  
g r i t t y  i n  p l a c e s .  Gradual t r ans -  
i t i o n  i n t o  under lying hor izon.  

Very f i b r o u s  o rgan ic  d e p o s i t  wi th  
many l a r g e  r o o t l e t s .  A d i f f u s e  
c l a y  band is v i s i b l e  around 1799 
cm, and t h e  d e p o s i t  is s l i g h t l y  
g r i t t y  i n  p l a c e s  e s p e c i a l l y  a t  c. 
1800 cm. Gradual t r a n s i t i o n  i n t o  
under lying hor izon.  

Fibrous  o rgan ic  d e p o s i t  admixed 
wi th  c l ay .  

F a i r l y  ab rup t  t r a n s i t i o n  i n t o  a 
compact, ve ry  g r i t t y  sand/clay 
l aye r .  Lower l i m i t  o f  t h i s  hor i -  
zon more d i f f u s e .  

Fibrous  o rgan ic  depos i t .  Many 
?cyperaceous l eaves ,  and some 
r o o t l e t  pene t r a t ion .  Wood frag-  
ments occur  a t  1890 c m  and be- 
tween 1909-1912 cm. 



FIGURE 3.6.  Lake  Wanum: S t r a t i g r a p h y  o f  c o r e s  i n  n o r t h - e a s t  b a y  T r a n s e c t  A 

L W *  2 L W A  3 L W A  4 L W A  1 LW II L W A  5 L W A  6 



FIGURE 3 .7 .  Lake  Wanum: S t r a t i g r a p h y  of c o r e s  i n  n o r t h - e a s t  b a y  T r a n s e c t  B 



Subsequent inves t iga t ions  revealed the  area  of shallow 

water and sparse  in te rmi t t en t  swamp vegetat ion a t  tire north- 

eas te rn  corner of the  lake ,  ( t h e  'north-east  bay') t o  contain much 

deeper deposi t s  of predominantly organic sediment. Probes a t  

severa l  loca t ions  away from the  shore reached 14 m below water 

l e v e l  ( the  maximum length of rods ava i l ab le  a t  the  time) without 

encountering s u b s t a n t i a l  c lay  bands, o r  harder basa l  sediments. 

The major p a r t  of  the  s t r a t i g r a p h i c  survey was therefore  concen- 

t r a t e d  i n  t h i s  a rea  (P la te  3.2) .  

Although some s h o r t e r  cores were recovered from open- 

water s i t u a t i o n s  t h e  loca t ion  of coring s i t e s  (shown i n  Fig.  3.3) 

was l a rge ly  d i c t a t e d  by the  presence of s u i t a b l e  f l o a t i n g  vegeta- 

t i o n  t o  a c t  a s  a  r e l a t i v e l y  s t a b l e  base f o r  operat ions.  Hence the  

coverage of the  coring t r a n s e c t s  i s  no t  a s  wide a s  is perhaps 

des i rab le ,  being l a rge ly  r e s t r i c t e d  t o  a  marginal a rea  of swamp a t  

the  western edge of the  bay, and a small a rea  i n  the  cent re  of  the  

bay. 

O f  t h e  cores i n  t r ansec t  A recovered i n  1974 two, LW I 

and LW 11, were returned t o  the  laboratory.  Further  cores were 

taken along the  l i n e  of t r a n s e c t  B i n  1976 i n  order  t o  e luc ida te  

the  basa l  s t r a t ig raphy .  A l l  except LW 4 were re ta ined f o r  subse- 

quent analyses. A d e t a i l e d  s t r a t i g r a p h i c  descr ip t ion  of core 

LW 11, se lec ted  f o r  pol len  ana lys i s ,  i s  given i n  Table 3.1 w h i l s t  

a  genera l i sed  representa t ion  of the s t r a t ig raphy  of the  o the r  

north-east bay cores i s  shown i n  Figs. 3 . 6  and 3.7. 

The longer cores  show a genera l ly  s imi la r ,  f a i r l y  uni- 

form s t r a t ig raphy .  The major component throughout most of t h e  se- 

quence is a f ibrous  organic deposi t  (Turfa herbacea) cons i s t ing  



primari ly of the  roots  and a e r i a l  stems of herbaceous swamp p lan t s .  

In  the  upper sec t ions  of the  cores t h i s  deposi t  i s  unconsolidated 

and poorly humified. A t  lower l e v e l s  the re  i s  increas ing occur- 

rence of more s t rongly  humified sediment, and i n  p laces  very few 

macroscopic p l a n t  fragments a r e  preserved. 

The sequence of organic sedimentation i s  punctuated a t  

i n t e r v a l s  by bands, usually narrow, of p l a s t i c  c l ay  ( A r g i l l a  

s t e a t o d e s ) ,  g r i t t y  c lay ,  o r  sand (Grand a r e n o s a ) .  Most of these  

l aye r s  probably represent  sediments derived by inwash from t h e  lake 

shore,  a s  they a r e  more common i n  cores nearer  the  p resen t  wa te r ' s  

edge. Inorganic bands a l s o  occur more frequently i n  the  lower 

sec t ions  of the  long cores than i n  the  upper p a r t .  A t  l e a s t  th ree  

cores (LW 3 ,  5 and 6)  reach a s u b s t a n t i a l  l a y e r  of p l a s t i c  grey 

c l a y ,  sometimes admixed with a f i n e  organic depos i t ,  t h a t  grades 

i n t o  a compact g r i t t y  clay. This basa l  c l ay  i s  presumably a de- 

composition product of t h e  underlying granodior i te .  Neither of the  

two longest  cores  (LW I and LW I11 contacted t h i s  l a y e r ,  the  depth 

of recovery i n  these  cases being governed by t h e  l imi ta t ions  of t h e  

ava i l ab le  coring equipment. 

The b a s a l  s t ra t igraphy suggests t h a t  the  l i n e  of t r a n s e c t  

A from s i t e s  LWA L t o  LW I1 runs p a r a l l e l  t o  a r e l a t i v e l y  s t eep  

sided depression. Not only does the  basa l  g r i t t y  c lay  occur c l o s e r  

t o  the  surface  towards the  present  shore l ine ,  but  a l s o  t o  the  nor th  

and south of t h e  t r a n s e c t  l i n e  i n  the  cores of t r a n s e c t  B. 

The two shor t  cores LWMC 1 and LWMC 3 obtained from the  

north-east  bay with the  'mini-Mackereth' corer  show a s t r a t ig raphy  

s imi la r  t o  t h a t  found a t  the  top  of t h e  longer cores.  A shallow 



l a y e r o f  dark brown unconsolidated organic d e t r i t u s  ( D e t r i t u s  

g r a n o s u s )  i s  under la inby a l igh te rb rown fibrous deposi t  of r o ~ t l e t s  

and o ther  poorly humified remains of swamp vegetat ion ( T u r f a  

h e r b a c e a )  . 

In c o n t r a s t ,  shor t  core LWMC 2 ,  from under c. 19 m of 

water i n  t h e  deepest p a r t  of t h e  lake bas in ,cons i s t s  of very d i f f -  

e r e n t  sediments. A l aye r  of f i n e ,  predominantly organic,  mud 

( L i m u s  d e t r i t o s u s )  grades i n t o  a more clay-rich l aye r  containing 

sca t t e red  fragments of leaves of swamp p l a n t s ,  wood, and well  

humified organic mater ia l .  The proport ion of p l a s t i c  grey c lay  

( A r g i l l a  s t e a t o d e s )  increases  u n t i l  it becomes the  s o l e  cons t i tuen t  

towards the  base of the  90 cm core. 

ANALYSIS OF ORGANIC CONTENT 

During t h e  sampling of core LW I1 f o r  pol len  ana lys i s ,  

71 sub-samples, each of approximately 3.9 m l ,  were s e t  as ide  f o r  

determination of organic and inorganic content  by es t imate  of 

weight l o s s  on ign i t ion .  I n  order  t o  r e l a t e  t h i s  value t o  an 

appropriate gravimetric  base t h e  weighed samples were f i r s t  d r i ed  

i n  an oven a t  c. 100 OC, and t h e  dry weight found. Each was then 

t r ans fe r red  t o  a crucib le  and ign i t ed  a t  650 OC i n  an e l e c t r i c  

furnace f o r  about 30 minutes. The res idua l  ash was weighed and t h e  

l o s s  on i g n i t i o n  ca lcula ted .  This method, although l e s s  accurate 

than chemical t i t r a t i o n  methods i s  ab le  t o  give an approximate 

-- 7 - - -  value f o r  t h e  q u a n t i t i e s  ef organic and inorganic sediment i n  most 

types of deposi t .  

The water content  a s  a percentage of the  wet weight, and 

l o s s  of weight on i g n i t i o n  a s  a percentage of the  dry weight, a r e  

shown i n  Fig. 3.8. The dry weight cf the  inorganic and organic 



f r a c t i o n s  per  m 1  of wet sediment i s  shown i n  Fig. 3.9. A s  sug- 

gested by the  s t r a t i g r a p h i c  descr ip t ion  the  sedlments a r e  very wet,  

containing t y p i c a l l y  90% t o  95% water. A s l i g h t l y  lower proport ion 

of water i s  found i n  the  predominantly inorganic l aye r s .  The curve 

f o r  percentage residue a f t e r  i g n i t i o n  ( ' inorganic '  f r a c t i o n )  shows 

genera l ly  cons i s t en t  t rends ,  with severa l  d i s t i n c t  'peaks ' .  A l l  of 

these  can be r e l a t e d  t o  s t r a t i g r a p h i c  horizons previously described 

(Table 3.1) a s  containing some proport ion of A r g i l l a  s t e a t o d e s  o r  

Grand a r e n o s a .  This curve, and the  one based on the  dry weight 

pe r  m 1  (Fig. 3.9a) which i s  very s imi la r ,  give a b e t t e r  quan t i t a t ive  

indica t ion  of the  inorganic component than t h a t  obtained from the  

s t r a t i g r a p h i c  desc r ip t ion  alone. 

The weight l o s s  on i g n i t i o n  ( 'organic '  f r a c t i o n )  curve 

(Fig. 3.9b) shows few sus ta ined t rends ,  The values f l u c t u a t e  con- 

s iderably  around the  mean, although the re  i s  a tendency f o r  the  

f luc tua t ions  t o  be of smaller  amplitude below about 13  m i n  the  

core. This l a rge  v a r i a t i o n  i n  t h e  organic content  between adjacent  

samples could be the  r e s u l t  of a  number of f ac to r s .  However, it i s  

unl ike ly  t h a t  e r r o r s  i n  weight est imation a r e  involved t o  any g r e a t  

ex ten t ,  s ince  the  cons i s t en t  curve f o r  the  organic f r a c t i o n  f re -  

quently r e l i e s  on even lower values. Inaccurate c o l l e c t i o n  of t h e  

volumetric samplecould account f o r  some of t h e  v a r i a t i o n  since the  

unconsolidated, o f t e n  f ib rous ,  sediment found p a r t i c u l a r l y  i n  the  

upper p a r t  of the  core is  d i f f i c u l t  t o  measure p rec i se ly .  Never- 

t h e l e s s ,  it i s  l i k e l y  t h a t  a  major proport ion of the  observed 

v a r i a t i o n  i s  a c t u a l l y  due t o  short-term f luc tua t ions  i n  sedimenta- 

t i o n  r a t e  of the  loosely  compacted heterogenous organic mater ia l .  

This aspect  w i l l  be discussed f u r t h e r  i n  r e l a t i o n  t o  annual sedi-  

ment accumulation and pol len  deposi t ion r a t e s .  



FIGURE 3.8.  Lake Wanum core LW 11: W a t e r  c o n t e n t  and w e i g h t  loss o n  i g n i t i o n  
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TABLE 3 .2 .  R a d i o c a r b o n  d e t e r m i n a t i o n s  from L a k e  Wanum 

D e p t h  ( c m  
Core below d a t u m )  Lab. no. D a t e  + 1 S . D .  - 

LW I1 

LW I1 

LW I1 

LW I1 

LW I1 

LW I1 

LW I1 

LW I1 

LW I1 

LW I1 

LW I1 

LWA 1 

LWA 1 

LW 6 

LW I 

LW I 



CORRELATION AND D A T I N G  

Detailed cross-correlation between cores on the basis of 

lithology alone is not straightforward, due to the general simi- 

larity of the organic deposits. Most of the predominantly inorgan- 

ic layers, although readily discernable in individual cores can 

only be correlated with similar horizons in adjacent or nearby 

cores. The junction of the basal clay and the overlying organic 

deposits, whilst a distinct stratigraphic boundary, is not necess- 

arily synchronous in all cores. 

Palaeomagnetically based correlation 

In an attempt to establish correlations between the near- 

basal sediments of the north-east bay, three cores from transect B 

(LW 3, LW 5 and LW 6 )  were subjected to magnetic analysis. The 

intensity of the horizontal component of the natural remanent mag- 

netisation (NRM) and the magnetic declination of the intact cores 

were measured on a computerised slow-speed spinner magnetometer 

similar to that described by Molyneux et al. (1972). The peaks in 

NRM intensity generally correspond with inorganic layers in the 

deposits, whereas the predominantly organic sediments show a very 

low level of magnetic intensity. The basal gritty clay gives a 

reading between that of the smooth plastic clay and the organic 

deposits. This may be due tothe acquisition by the clay of a 

degree of chemical remanence on weathering. It is interesting to 

compare this result wfth that f r m  the deep water core LWMC 2. The 

clay in this core shows a very high NRM intensity, which together 

with its smooth homogenous nature suggest that it does not repres- 

ent the basal clay horizon found in the other cores analysed. 



Apart from t h i s  d i f f e rence ,  the  NRM r e s u l t s  f a i l  t o  discriminate 

between the inorganic horizons and do not  a s s i s t  g rea t ly  w i t h  

s t r a t i g r a p h i c  co r re la t ion .  

Dat ing  

In  order  t o  provide an absolute chronology f o r  the  sedi-  

mentary h i s t o r y  of the  lake  bas in ,  an independent method of da t ing  

was required.  The highly organic deposi t s  proved very s u i t a b l e  f o r  

14c assay and a s u i t e  of s ix teen  determinations was provided by the  

ANU Radiocarbon Laboratory (Table 3 .2) .  These dated samples, the  

loca t ion  of which i s  indica ted  i n  Figs. 3.5 and 3.6, form the  

chronological  b a s i s  of the  s t r a t ig raphy  of the  north-east bay of 

Lake Wanum. 

Due t o  the  complex nature of t h e  f i n e  s t r a t ig raphy ,  and 

the  marginal s e t t i n g  of the  cor ing  s i t e s ,  t h e  majori ty of the  

samples f o r  da t ing  were chosen from the  core LW 11. These served 

a s  a check on the  cont inui ty  of sedimentation i n  the  core ,  and 

provided a b a s i s  f o r  the  accura te  assessment of sedimentation r a t e  

during the  period of deposi t ion.  

The few da tes  obtained from o the r  cores serve t o  empha- 

s i s e  the  problems of c o r r e l a t i o n  based s o l e l y  on s t ra t igraphy.  A 

da te  of 2070 - + 130 (ANU-1449) which immediately o v e r l i e s  a narrow 

bu t  d i s t i n c t  c l a y  band i n  core LW I can be co r re la t ed  d i r e c t l y  with 

a s i m i l a r  da te  of 2070 - + 80 (ANU-1646) from core LW 11, some 300 m 

d i s t a n t ,  where no t r a c e  of t h e  inorganic h c r i z m  i s  v i s i b l e .  Even 

between cores l e s s  than 25 m a p a r t  c o r r e l a t i o n  of the  f i n e  s t r a t i -  

graphy i s  ambiguous. A s a t i s f a c t o r y  descr ip t ion  of t h e  th ree  d i -  

mensional ex ten t  of the  various sedimentary horizons i n  the  north- 

e a s t  bay area  would therefore  seem t o  requi re  a g r e a t e r  number of 



close lyspaced cores ,  o r  many more radiocarbon dates  t o  substan- 

t i a t e  poss ib le  co r re la t ions  between the  e x i s t i n g  cores.  

SWAMP DEVELOPMENT IN THE LAKE WANUM AREA 

A t  t h i s  s tage  it i s  poss ib le  t o  advance a preliminary 

hypothesis i n  an attempt t o  explain the  observed fea tu res  of the  

sedimentary sequences and the  present  swamp d i s t r i b u t i o n  i n  the  

Lake Wanum area.  This model w i l l  then serve as  a t e s t a b l e  frame- 

work f o r  the  subsequent accounts of sediment and pol len  deposi t ion 

r a t e s ,  and of the  evolut ion of the  swamp vegetat ion.  

Of the  sediments recovered from the  north-east bay of 

Lake Wanum, none a r e  s imi la r  t o  the  f i n e  organic mud ( L i m u s  

detritosus) accumulating today i n  the  deeper p a r t  of t h e  basin.  In 

f a c t ,  many of t h e  cores show sedimentary sequences i n  t h e i r  lower 

por t ions  which appear more s i m i l a r  t o  those found i n  the  shallower 

water s i t u a t i o n  of Redhil l  Swamp. I t  i s  probable t h a t  most of the  

sediments of the  north-east bay cores were formed i n  l e s s  than 10 m 

water depth. The base of t h e  longer cores i s  on average 20 m below 

the  present  water surface.  I f  t h e  poss ib le  e f f e c t s  of subsidence 

and sediment compaction can be discounted, t h i s  i n  i t s e l f  suggests 

a progressive increase  i n  the  water l e v e l  of the  lake bas in ,  above 

t h a t  caused by sediment i n f i l l ,  during the  period of the  sediment- 

a ry  record. 

There a r e  severa l  ways i n  which such an increase  could 

poss ib ly  occur. F i r s t l y ,  given a t e t a l l y  enclosed bas in ;  r i s e  i n  

water l e v e l  could be achieved by increased e f f e c t i v e  p r e c i p i t a t i o n  

o r  run-off,  o r  a combination of the  two. Al ternat ive ly  i n  a bas in  

with a t  l e a s t  an i n t e r m i t t e n t  outflow, such a s  i s  the  cu r ren t  

s i t u a t i o n  a t  Lake Wanum, impedance of t h i s  outflow by organic o r  



inorganic sedimentation could cause an increase  i n  water l e v e l  

without any  o ther  change i n  the  hydrological rzgk,e  of the bssir;. 

There i s  perhaps some evidence f o r  the  second proposi t ion i n  the  

topography of the  lake bas in ,  and the  r e s u l t s  of corings from t h e  

southern end of Lake Wanum. The extensive deposi t s  of grey c lay ,  

ove r l a in  by only a t h i n  band of organic mater ia l  could be indica- 

t i v e  of one o r  more episodes of inorganic deposi t ion ,  presumably 

caused by overflow of the  nearby Oomsis Creek. The presence of a  

s i m i l a r  horizon of grey c lay ,  some of which incorporates d e t r i t a l  

fragments of swamp vegeta t ion ,  i n  a  core from the  deepest p a r t  of 

the  lake  bas in  could be seen a s  lending weight t o  t h i s  theory. 

The hypothesis may be extended t o  explain the  o r i g i n  and 

d i s t r i b u t i o n  of o the r  swamps and lakes  i n  the  area.  The only 

ava i l ab le  outflow from the  Redhil l  Swamp bas in  i s  towards Oomsis 

Creek and t h e  same s i t u a t i o n  occurs i n  the  case of the  Erom-Erom 

lakes ,  although here build-up of organic swamp sediments may a l s o  

have a s s i s t e d  impedance of the  drainage. A number of swamps a r e  

found i n  s imi la r  topographic loca t ions  between the  h i l l  s lopes  and 

the  r i p a r i a n  o r  'alluvium' f o r e s t  of t h e  creek a rea ,  p a r t i c u l a r l y  

t o  the  west of Lake Wanum. 

The date  of onset  of organic deposi t ion a t  these  o the r  

swamps i s  i a rge ly  a matter  f o r  conjec ture ,  a s  the  only radiocarbon 

da tes  come from t h e  north-east bay of Lake Wanum. Here the  base of 

the  organic sediments give a da te  s l i g h t l y  o lder  than 9500 BP. 

However, a s  t h i s  s i t e  i s  i n  a  marginal a rea  of the  l a rge  lake ,  it 

i s  q u i t e  poss ib le  t h a t  onset  of accumulation i n  deeper p a r t s  of the  

bas in  occurred e a r l i e r  than t h i s  da te .  
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FIGURE 3.10. Lake Flanurn core LW 11: Age/depth profiles for (a) uncorrected C dates (+2 - S.D.) and 

(b) recalibrated 1 4 ~  dates (+2 S.D.) - 
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ESTIMATION OF ANNUAL SEDIMENT ACCUMULATION RATES 

T h e  r a d i o c a r b o n  c h r o n o l o g y  

The eleven radiocarbon dates from core LW I1 together 

with two correlated from an identifiable horizon in the adjacent 

LWA I core are shown plotted against depth in Fig. 3.10a. The 

physical mid-point of the sample is taken as the horizon to which 

the date refers. These determinations appear to provide a sound 

chronological basis for the estimation of annual rates of sediment 

and pollen deposition throughout the core. The dates follow the 

correct sequence, and there is no evidence of major discontinuities 

in sedimentation, or of any severe disturbance of the deposits. 

Neither is there any suggestion of a significant disequilibrium 

between the 1 4 ~  content of the sediments, and that of the atmos- 

phere. Extrapolation of the rate of accumulation between the two 

uppermost dates to the diffuse sediment/water interface produces an 

apparent date close to the present. It can therefore only be 

assumed that a similar equilibrium has prevailed during the past. 

C o r r e c t i o n s  t o  the r a d i o c a r b o n  t i m e s c a l e  

Before attempting to construct the most appropriate sedi- 

ment accumulation curve consistent with both the radiocarbon dates 

and the observed stratigraphy, it is necessary to consider certain 

limitations of the dating technique itself. These have been re- 

cently summarised by Olsson (1974) and Polach (1976). 

By agreement, radiocarbon laboratories report dates as 

calculated on the basis of Libby's proposal of 5568 + 30 years as 

the half-life (T%) of 14c (Libby, 1949) . Strictly, such determina- 

tions should be corrected in line with the accepted revised 



h a l f - l i f e  of 5730 + 30 years  (Godwin, 1962). In p rac t i ce  t h i s  

r e s u l t s  i n  a small increase of about 3% i n  the  reported age. 

A more ser ious  deviat ion from the  absolute chronology i s  

caused by lack of constancy, o r  secular  va r i a t ion ,  i n  the  produc- 

t i o n  r a t e  of atmospheric 14c over time. Long term increases i n  the  

production r a t e  appear t o  occur i n  response t o  higher e f f e c t i v e  

cosmic ray f l u x ,  perhaps due i n  p a r t  t o  decrease i n  the  i n t e n s i t y  

of the  geomagnetic f i e l d .  This phenomenon was f i r s t  observed by 

de Vries (19581, and i t s  ex ten t  during the  l a s t  1200 years demon- 

s t r a t e d  by W i l l i s  e t  al. (1960) using a radiocarbon dated annual 

t r e e  growth-ring sequence. 

Subsequently a comprehensive t ree- r ing  chronology has 

been constructed f o r  t h e  l a s t  7500 years (Ferguson, 1970) using the  

wood from North American con i fe r s  P i n u s  a r i s t a t a  and S e q u o i a  

g i g a n t e a .  Seuss (1967) produced the  f i r s t  c a l i b r a t i o n  curve f o r  

t h e  conversion of radiocarbon da tes  i n t o  ' absolute '  ages, and h i s  

revised version (Suess, 1970) has been widely used. Several o the r  

correc t ion  curves o r  t a b l e s  have a l s o  been produced from essen- 

t i a l l y  the  same t ree- r ing  d a t a ,  including those of Damon et a l .  

(1972) and Ralph e t  al. (1973). The c a l i b r a t i o n s  d i f f e r  mainly i n  

t h e  degree of emphasis placed on small s c a l e  f luc tua t ions  i n  t h e  

atmospheric 14c/12c r a t i o ,  Suess ' S possessing t h e  most 'wiggles ' 

whi l s t  t h a t  produced by Damon's group exh ib i t ing  only the  longer 

term var i a t ions .  Olsson (1974) synthes ises  these r e s u l t s  by 

drawing a band covering 87% of t h e  da ta  po in t s  t h a t  she deems 

r e l i a b l e .  



The subjective method of obtaining the then existing 

calibration curves is criticised by Renfrew and Clark ii974j as 

being statistically unsatisfactory. As a result, Clark (1975) 

attempts to construct a curve using valid statistical techniques. 

He considers all the available data relating tree-ring ages to 

radiocarbon determinations, omitting over one-third not considered 

suitable for analysis. A calibration line is then derived using a 

curve fitting technique based on spline functions. The resulting 

curve is very similar to that drawn by Olsson (19741, but has the 

advantage of statistically defined confidence limits for the 

corrected ages. 

No continuous radiocarbon dated dendrochronological 

sequence exists for the period before about 7500 years ago, al- 

though an extension of the existing chronology back to about 10 000 

years ago is quite feasible (Ferguson, 1970). The information 

about atmospheric 14c production beyond this date is therefore 

largely based on directly or indirectly dated varve sequences. The 

most comprehensive of these is the revised version of the 

Scandinavian varve chronology originally established by De Geer 

(1912) and discussed in relation to the radiocarbon time-scale by 

Tauber (1970). The chronology is dated indirectly by correlation 

of pollen zones between the lake sediments and nearby radiocarbon 

dated autochthonous deposits. 

A sequence of varves from the Lake of the Clouds, north- 

ern Minnesota, U.S.A., counted by Craig (1972), has also been em- 

ployed for calibration of the radiocarbon time-scale. The varved 

sediments, estimated to have been deposited over the last 9500 to 

10 000 years, have been directly radiocarbon dated by Stuiver 

(1970). 



Both varve chronologies imply atmospheric 1% deviat ions 

f o r  the  period up to 7566 year;s similar to "I---- L L A L J ~ G  ch-~.,, ~ ~ L V Y Y I I  b7 the  

dendrochronologically based curves. Beyond t h i s  age, however, the  

two sequences diverge. Tauber's curve shows a t rend towards the  

datum (19th century AD 14c production r a t e )  u n t i l  8500 o r  9000 

varve years  BP when the  curve l e v e l s  o u t ,  and uncorrected radio- 

carbon ages (T$ = 5568) become almost synchronous with varve ages. 

A s imi la r  t rend i s  shown by S t u i v e r ' s  curve u n t i l  about 8500 varve 

years  ago, when the  d i rec t ion  becomes reversed,  and a continuing 

enrichment of atmospheric 1 4 ~  i s  indica ted .  The r e s u l t i n g  d is -  

crepancy between the  two chronologies thus  becomes about 900 years  

a t  10 000 varve years  ago. 

Whilst it i s  premature a t  t h i s  s t age  t o  accept  e i t h e r  

chronology a s  c o r r e c t ,  t h e  Scandinavian one does appear t o  be r ig -  

orously constructed,  being derived from many geographically wide- 

spread varve sequences. Tauber's conclusions (Tauber, 1970) a l s o  

appear t o  be supported by r e s u l t s  from two o the r  varve s tudies .  

Vogel (1970) compares varve ages and radiocarbon da tes  

from a Swiss s i t e ,  using the  varve chronology of Welten (1944). 

The t rend i n  atmospheric 14c concentrat ion follows t h a t  pos tu la ted  

by Tauber u n t i l  about 8500 BP. P r i o r  t o  t h i s  da te  the re  appears 

t o  be a d r a s t i c  reduction i n  production, which leads  x7--n1 v,,b, t , ~  

c a s t  doubtsonthe  v a l i d i t y o f t h e e a r l i e r  sec t ion  of the  varve 

chronology. 

A s e t  of dated marine varves from Saanich I n l e t ,  B r i t i s h  

Columbia, Canada (Yang and F a i r h i l l ,  1973) ,  a l s o  produces r e s u l t s  

compatible with Tauber's. A decrease i n  atmospheric 1 4 ~  enrichment 

occurs u n t i l  about 8500 varve years  ago, values t h e r e a f t e r  remain- 

ing  c lose  t o  t h e  datum. 



Such a  t r end  may be supported by the  t h e o r e t i c a l  models 

of Yang and F a i r h i l l  (1973),  and Damon (1970). F luc tua t ions  i n  t h e  

geomagnetic f i e l d  i n t e n s i t y  a r e  assumed t o  fo l low a s inuso ida l  

curve with a  per iod  of approximately 8000 yea r s ,  peaking a t  about 

2500 BP. The Saanich I n l e t  and Scandinavian r e s u l t s  do not  appear 

t o  confirm t h e  t h e o r e t i c a l  i nc rease  i n  atmospheric 14c concentra- 

t i o n  p r i o r  t o  about 9000 BP. This may be due t o  d e f i c i e n c i e s  i n  

t h e  model e s p e c i a l l y  i n  r e l a t i o n  t o  t h e  time-lag i n  atmospheric 

response. This  may no t  be cons t an t ,  p a r t i c u l a r l y  i f ,  a s  Damon 

(1970) sugges t s ,  t h e  c l i m a t i c  in f luence  on atmospheric 1 4 ~  l e v e l s  

may have been g r e a t e r  dur ing  t h e  l a t e  P l e i s tocene  pe r iod ,  than  i n  

more r e c e n t  t imes.  

The a p p l i c a t i o n  o f  r e c a l i b r a t e d  radiocarbon d a t e s  

I n  o rde r  t o  i n v e s t i g a t e  t h e  p o s s i b l e  e f f e c t s  of s e c u l a r  

radiocarbon v a r i a t i o n  on t h e  average accumulation r a t e  from core  

LW 11, t h e  fol lowing c o r r e c t i o n s  were appl ied .  Dates younger than  

6500 radiocarbon yea r s  BP were ad jus t ed  f o r  t h e  r ev i sed  h a l f - l i f e  

and f o r  s e c u l a r  v a r i a t i o n  us ing  t h e  c a l i b r a t i o n  t a b l e s  of Clark 

(1975).  For r e c a l i b r a t i o n  of d a t e s  o l d e r  than  t h i s ,  it was assumed 

t h a t  t h e  r a t e  of 14c product ion  i n  t h e  atmosphere a t  about 9000 BP 

%as s i rn i la r  to t h a t  of t h e  1 9 t h  century AD datum. A s  t h e  uncor- 

r e c t e d  d a t e s  l i e  i n  a r e l a t i v e l y  s t r a i g h t  l i n e ,  an age/depth curve 

f o r  t h e  pe r iod  7500 t o  9500 ca lendar  yea r s  BP was approximated by 

connect ing t h e  o l d e s t  dendrochronologicai ly  c a l i b r a t e d  da t e  (ANU- 

1810) t o  t h e  o l d e s t  d a t e  (ANU-1586) by a  s t r a i g h t  l i n e .  Poss ib le  

co r r ec t ions  t o  t h e  b a s a l  d a t e  f o r  t h e  r ev i sed  h a l f - l i f e  of 

5730 - + 40 yea r s  and the  c a l i b r a t i o n  suggested by S t u i v e r  (1970) 

a r e  a l s o  ind ica t ed  (Fig. 3.10b).  



TABLE 3 . ' .  Comparison of average  sedimenta t ion  r a t e s  o f  i n t e r v a l s  between radiocarbon samples based on d a t e s  ( A )  a s  r epo r t ed ,  and 
(B) c o r r e c t e d  f o r  r e v i s e d  h a l f - l i f e  and s e c u l a r  variations 

Mid- 
14C p o i n t  Depth 
sampl? of  i n t e r -  
i n t e r -  scample v a l  

(mm) (mm) 

- 

6 000 
525 

6  525 
1 300 

7  R25 
l 480 

9  705 
2 000 

11 105 
2  095 

13 400 
200 

13  600 
905 

14 505 
1 200 

15 705 
1 405 

17 190 
715 

17 905 
020 

1 8  725 
225 

18 950 
745 

19 695 

Average 
sedimenta t ion  
r a t e .  

Time mm 14~-yr-1 
1 4 ~  d a t e  i n t e r v a l  (+ 1 S . D . )  

2 1 S.D. (14, y r )  
(T'r=5568) + 1 S.D. Min. Mean Max. 

mean. 
1 4 ~  y r  cm- 

-- 

5.43 

7.69 

5.47 

6.45 

2.20 

11 .00 

2.76 

5.83 

3.30 

13.99 

15.37 

17.78 

16.91 

Averaqe 
sedjmen t a t i o n  % d i f f e r -  
r a t e .  ence of 

Time mm 14~-yr-J  mean 
o r r e c  Led i n t e r v a l  (5 1 S . D . )  mm yr-l 
latea ( v r )  mean from mean 

y r  cm-1 mm 1 4 ~ - ~ r - l  1 S . D .  + l S.D. Min. Mean Max. 

aCor rwted  d a t e s  de r ived  from t h e  c a l i b r a t i o n  curve and t a b l e s  of Clark  (1975) 
b ~ p p r o x i m a t e  t op  of sediment taken a5  1975 A.n. 
c ~ a t e  a s  r epo r t ed .  



The average apparent sediment accumulation r e s u l t s  de- 

r ived from the  o r i g i n a l  radiocarbon da tes  a r e  compared with those 

produced using the  r eca l ib ra ted  dates  i n  Table 3.3. The e f f e c t  of 

applying t h e  c a l i b r a t i o n s  i s  t o  produce d i f ferences  i n  sediment 

accumulation r a t e s  of over 30% f o r  some dat ing  i n t e r v a l s  within the  

t ree- r ing  ca l ib ra ted  sec t ion ,  and of 45% i n  the l e s s  r igorously 

adjus ted  period before 6500 radiocarbon years BP. The average 

accumulation r a t e s  based on t h e  uncorrected da tes  d isplay  g rea te r  

v a r i a t i o n  than do those based on reca l ib ra ted  dates .  Maximum 

devia t ion  of the  two occurs between approximately 2000 and 4500 

radiocarbon years BP, the  period t h a t  sees  t h e  most rapid  sustained 

increase  i n  the  r a t e  of atmospheric 14c production. This period 

a l s o  encompasses the  f a s t e s t  average accumulation r a t e s  i n  the  core 

(da t ing  i n t e r v a l s  D and F) and under the  corrected chronology these  

r a t e s  become reduced subs tan t i a l ly .  Conversely, between 6500 and 

9600 radiocarbon years  BP, i f  the  decl in ing t rend of atmospheric 

1 4 ~  production be accepted, the  correc ted  average accumulation r a t e  

shows an increase  of 45% over t h a t  implied by the  o r i g i n a l  da tes .  

The genera l  t r end  of atmospheric 14c concentrat ion over 

t h e  p a s t  7500 years  i s  now wel l  e s t ab l i shed ,  and i s  e s s e n t i a l l y  

synchronous and of the  same extent  over the  globe. However, the re  

s t i l l  remain uncer t a in t i e s  a s  t o  the  s c a l e  and d i r e c t i o n  of 

f luc tua t ions  before  t h i s  da te .  In add i t ion ,  the  importance of 

changes i n  the  14c production r a t e  showing a shor te r  p e r i o d i c i t y  i s  

y e t  t o  be resolved. I t  may be,  a s  Olsson (1974) has proposed, t h a t  

f o r  samples thought t o  represent  a small  dura t ion  one should employ 

a c a l i b r a t i o n  curve, such a s  Suess ' s ,  t h a t  emphasises these  minor 

f luc tua t ions .  The radiocarbon samples analysed from Lake Wanum 



variously represent time-spans of from about 60 to 300 years, de- 

pending on the prevailing accumulation rate. Short duration 

fluctuations would obviously influence the former samples to a 

greater extent than the latter. 

Such unresolved problems in the application of radio- 

carbon calibration curves raise the question of the profitability 

of applying systematic corrections at all. The main constraint, in 

the current context, is the lack of an adequate calibration for the 

period prior to 6500 radiocarbon years ago. The trends in average 

sediment accumulation rate remain similar after application of the 

corrected dates, and there are no changes in the rate as great as 

an order of magnitude for any dating interval. 

It was therefore decided to present the results of the 

sediment and pollen deposition studies on the basis of the reported 

radiocarbon ages alone, whilst taking into account the possible 

effects of gross secular variations in the interpretation. Thus 

all ages subsequently discussed in this thesis refer to uncorrected 

(T% = 5568) radiocarbon years BP (before present; 'present' = 

1950 AD), unless indicated to the contrary. 

T h e  d e r i v a t i o n  o f  s e d i m e n t  a c c u m u l a t i o n  r a t e s  

The reliability of an average sediment accumulation rate 

based on radiocarbon determination obviously depends on the fre- 

quency and magnitude of fluctuations in the true rate, and the 

number of dated horizons available. Given a series of dates, there 

is a number of ways in which a 'best fit' curve for the accumula- 

tion rate may be derived. 



In a situation where the accumulation rate is thought to 

be essentially static, it may be possible to fit a simple regres- 

sion line to the given dates. Thus Davis and Deevey (1964) used a 

least-squares regression line to produce an accumulation curve for 

the late-glacial section of their Rogers Lake core. Ogden (1967) 

attempted a similar method for two other north-eastern American 

lakes, but found standard deviations from the regression lines to 

be large, and his original assumptions 'too simple'. Maher (1972) 

also fitted a least-squares regression to dates from Redrock Lake, 

Colorado, and found a good linear correlation between age and depth. 

However, systematic deviations from the linear trend, probably 

caused by increasing compaction of the older deposits, could be 

best explained by fitting a power (log-log) function to the data. 

Using a polynomial regression curve on dates from Lake Immeln, 

Sweden, Digerfeldt (1974) obtained a good agreement between ob- 

served and predicted ages. 

Where a very large number of radiocarbon dates are avail- 

able it should ke acceptable to employ statistically more complex 

curve-fitting techniques. On the other hand, such close dating 

also better enables the fitting of a subjective curve expressing 

the 'general relationship' between the sample depth and age (e.9. 

Davis, 1969). Alternatively, a simple curve smoothing technique 

such as the calculation of a running mean for five consecutive 

dates, may be employed. Aaby and Tauber (1975) used this method to 

reconstruct rates of peat formation at Draved Mose, Denmark, as 

they did not wish to make the assumption of a linear accumulation 

rate presupposed by the use of a straight line regression. Where 

a substantial number of dates indicates a fairly smooth curve, 



t he re  may be,  a s  Kendall (1969) suggests ,  'no apparent o r  s t a t i s t -  

1 A  i c a l  method more accurate than simply connecting the  --C po in t s  ... 
with s t r a i g h t  l i n e s ' .  

E s t i m a t i o n  o f  s e d i m e n t  a c c u m u l a t i o n  r a t e s  f o r  core LW 11 

Examination of both t h e  age/depth curve based on the  

reported radiocarbon dates ,  and on the  r eca l ib ra ted  da tes  (Fig. 

3.10) leads  t o  t h e  conclusion t h a t  no simple l i n e a r  r e l a t ionsh ip  

e x i s t s  between depth and age. Neither can the  f luc tua t ions  i n  the  

average sediment accumulation r a t e  (Table 3.3) be explained by 

autocompaction of the  depos i t s  alone. Although the  accumulation i s  

considerably lower towards the  base of the  core (da t ing  i n t e r v a l s  

I-L) the  sediment dens i ty  p r o f i l e s  (Fig. 3.9) do not show a corres-  

ponding degree of increase  during t h i s  time. Furthermore, the 

per iods  of most rapid  apparent accumulation occur i n  the  middle 

sec t ions  of the  core,  not  towards the  top  a s  would be the  case were 

a constant  deposi t ion  r a t e  modified only by compaction t o  be postu- 

l a t ed .  

I t  i s  therefore  concluded t h a t  measurable change i n  t h e  

r e a l  accumulation r a t e  has been opera t ive  during the  time-scale 

represented by the  core. Consequently it does not  seem appropriate 

t o  de r iveanannua l  accumulation curve by f i t t i n g  a simple regres- 

s ion  model t o  the  age/depth curve. Lack of s u f f i c i e n t  r ep l i ca ted  

samples precludes ana lys i s  of t h e  age/depth r e s u l t s  using more 

soph i s t i ca ted ,  non-linear s t a t i s t i c a l  techniques. 

A f i r s t  approximation (Accumulation Rate ' A ' )  of the  

annual accumulation r a t e  (Fig. 3.11a) was therefore  derived from 

the  f igures  i n  Table 3.3. This represents  the  average r a t e  of 



 



apparent  annual sediment accumulation, d i s regard ing  autocompaction, 

between p a i r s  of radiocarbon da t e s .  A curve produced i n  a s i m i l a r  

fash ion  from t h e  r e c a l i b r a t e d  d a t e s  (Accumulation Rate ' B ' )  i s  

shown i n  Fig. 3.11b. The va lues  f o r  minimum and maximum average 

r a t e s  a r e  based on p l u s  o r  minus one s tandard  dev ia t ion  of t he  in-  

t e r v a l  between da tes .  This r ep re sen t s  an overest imation a s  t h e  

c a l c u l a t i o n  method t r e a t s  each p a i r  of d a t e s  a s  independent from t h e  

ad jacent  p a i r s ,  which is  obviously no t  t h e  case. It must be em- 

phas ised  t h a t  t he  maximum and minimum l i m i t  i s  based only on t h e  

s i z e  of t h e  combined radiocarbon counting e r r o r s ,  i n  r e l a t i o n  t o  

t h e  length  of t h e  time i n t e r v a l  between da t e s .  It t h e r e f o r e  

a p p l i e s  only t o  t he  average accumulation r a t e  and g ives  no d i r e c t  

i n d i c a t i o n  of t h e  amplitude and frequency of f l u c t u a t i o n s  around 

t h i s  mean. It may be reasonable t o  suppose t h a t  where consecut ive 

average va lues  a r e  s i m i l a r ,  f l u c t u a t i o n s  around t h e s e  a r e  gene ra l ly  

s i m i l a r  a l s o .  Conversely, where averages f o r  ad jacent  d a t i n g  

i n t e r v a l s  a r e  very d i s s i m i l a r ,  t h i s  may be caused by d i f f e r e n c e s  i n  

t h e  amplitude and lo r  frequency of f l u c t u a t i o n s  i n  t h e  accumulation 

r a t e .  

A curve b e t t e r  r e p r e s e n t a t i v e  of t h e  a c t u a l  accumulation 

r a t e  needs t o  t ake  i n t o  account 

( a )  t h e  s t a t i s t i c a l  s i g n i f i c a n c e  of t h e  i n d i v i d u a l  radiocarbon 
d a t e s  and of  t h e  i n t e r v a l s  between da t e s ,  and 

(b) any evidence i n  t h e  s t r a t i g r a p h y  of d i s c o n t i n u i t i e s  i n  t h e  
depos i t s ,  o r  abrupt  changes t o  t h e  r a t e  of sediment 
accumuiatlon. 

Although the  gene ra l  sequence of d a t e s  appears  v a l i d ,  

s e v e r a l  of t he  pa i r ed  ages a r e  c l o s e  i n  r e l a t i o n  t o  t h e i r  count ing 

e r r o r s .  In  p a r t i c u l a r ,  t h e  est imated du ra t ion  of i n t e r v a l s  E and F 

is  l e s s  than twice the  s tandard  dev ia t ion  of each i n t e r v a l .  Using 



t h e  c r i t e r i a  of Polach and Golson (1966) it i s  thus  ' f a i r l y  prob- 

a b l e '  t h a t  t h e  two age de termina t ions  def in ing  each i n t e r v a l  

u i f f e r  wi th  s t a t i s t i c a l  s i g n i f i c a n c e ,  bu t  t h e  exac t  i n t e r v a l  

between then  cannot be es t imated  wi th  accuracy. 

The horizon encompassed by i n t e r v a l  E i s  a w e l l  def ined  

grey  c l a y  ( A s )  band which poss ib ly  r ep re sen t s  a s l i g h t  unconform- 

i t y ,  due t o  e ros ion  of e a r l i e r  sediment,  o r  ce s sa t ion  of  organic  

sedimentation. Lacking c l e a r  evidence, an accumulation r a t e  

f o r  t h i s  i n t e r v a l  i s  assumed t n a t  i s  n o t  too  d i s s i m i l a r  from the  

ad jacent  per iods .  A mean of  t h e  two d a t e s  ANU-1447 and ANU-1446 

was t h e r e f o r e  taken. Average accumulation r a t e s  were then  ca lcu la-  

t e d  f o r  two i n t e r v a l s ,  DE and EF, i n s t e a d  of  t h r e e ,  becoming 

3.85 mm yr'l and 3.07 mm yr-l r e spec t ive ly .  This  procedure se rves  

t o  i nc rease  t h e  timespan of each i n t e r v a l  i n  r e l a t i o n  t o  its 

s tandard  dev ia t ion  and a l s o  reduces t h e  f l u c t u a t i o n  i n  t h e  average 

accumulation r a t e .  

A l l  o t h e r  da t ing  i n t e r v a l s  a r e  of comparatively long 

du ra t ion  i n  r e l a t i o n  t o  t h e i r  e r r o r  terms, and may t h e r e f o r e  be 

taken a s  s t a t i s t i c a l l y  w e l l  def ined.  

A t  two boundaries C/DE, and H / I ,  a  change i n  t h e  accumu- 

l a t i o n  r a t e  by an o rde r  of  magnitude appears  t o  be ind ica t ed .  Only 

one of t hese  shows a concurrent  i n d i c a t i o n  i n  t h e  s t r a t i g r a p h y  that 

might be a s soc i a t ed  with such a major change i n  sediment accumula- 

t i o n .  The fou r fo ld  inc rease  i n  t he  r a t e  between i n t e r v a l s  H and I 

appears  t o  be marked by an  horizon of g r i t t y  orange-grey c l a y  

( G a  f A s )  wi th  a sharp  upper boundary. This  horizon produces t h e  

g r e a t e s t  peak on t h e  inorganic  sediment dens i ty  curve (Fig. 3-91.  

Although an unconformity i n  t h e  sequence dur ing  i n t e r v a l  I i s  



poss ib le ,  t h i s  seems unl ike ly  given the  concordance of accumulation 

r a t e s  between t h i s  and the  underlying periods.  A s  the  gritty c lay  

pene t ra te s  well  i n t o  the  I i n t e r v a l ,  it seems more reasonable t o  

propose a rapid  increase i n  accumulation subsequent t o  t h i s  s t r a t -  

um, although the  c lay  may r e f l e c t  i n i t i a t i o n  of the  change. The 

sediment analys is  sample taken 

a proport ion of the  c lay  band, 

t i o n  r a t e  intermediate between 

A grey c lay  band ( A s  

from 1710 t o  1711 cm t h a t  includes 

was regarded a s  having an accumula- 

t h a t  of i n t e r v a l s  H and I. 

i n  i n t e r v a l  G may a l s o  be respons- 

i b l e  f o r  a s l i g h t  d i scon t inu i ty  i n  accumulation around 1487 t o  

1488 cm. This may account f o r  t h e  lower average accumulation r a t e  

f o r  t h i s  period. However, no cor rec t ion  has been attempted. 

S t ra t ig raph ic  evidence f o r  abrupt  changes i n  the  accumu- 

l a t i o n  r a t e  a t  the  C/DE boundary i s  lacking. Theore t ica l ly ,  a 

'smoother' curve would probably represent  a b e t t e r  approximation of 

the  ac tua l  accumulation r a t e  a t  t h i s  boundary. Any such modifica- 

t i o n  of the  curve would however have t o  be extreme t o  a f f e c t  the  

widely spaced samples i n  t h i s  sec t ion  of  the  core. Given the  

acceptable radiocarbon da tes ,  major modification was considered 

inappropr ia te ,  and no cor rec t ion  has been applied. 

The average annual sediment accumulation curve, incorpor- 

a t i n g  the  modificat ions described above, i s  shown i n  F ig .  3 . 1 1 ~ .  

The average accumulation r a t e  of wet sediment f o r  any p a r t  of the  

core may be read from t h i s  curve. Any sample occurring a t  a bound- 

ary  between dat ing  i n t e r v a l s  i s  assumed t o  have an accumulation 

r a t e  intermediate between t h e  two. 



G r a v i m e t r i c  e s t i m a t e s  o f  a n n u a l  s e d i m e n t  d e p o s i t i o n  

By applying the  correc t ions  f o r  the  average annual s&i= 

1 
ment accumulation r a t e s  t o  t h e  f igures  f o r  densi ty (mg dry weight 

m l - l )  of organic and inorganic sediment (Fig. 3.9) an est imate of 

annual gravimetric  deposi t ion r a t e  f o r  these  sediment f r a c t i o n s  may 

be obtained. Such es t imates  a r e  shown assuming accumulation r a t e  

' A '  (Fig. 3.12) and accumulation r a t e  ' C '  (Fig. 3.13). 

The main d i f ferences  between the  est imates based on the  

two accumulation r a t e s  a r e  i n  t h e  values f o r  the  inorganic sediment 

f r a c t i o n .  This curve i s  charac ter ised  by sharp peaks t h a t  probably 

represent  deposi t ional  phases of s h o r t  dura t ion  i n  r e l a t i o n  t o  the  

da t ing  i n t e r v a l  i n  which they occur. Applying accumulation r a t e  

' A ' ,  t h e  h ighes t  value f o r  inorganic deposi t ion  i s  found i n  the  

sample from 1710 t o  1711 cm. Using the  modified r a t e  ' C ' ,  t h i s  

value decreases,  and the  d i s t i n c t  c lay  band a t  1346 t o  1348 cm 

gives  the  l a r g e s t  peak. With t h e  cu r ren t  method of da t ing  it is 

impossible t o  resolve  accura te ly  the  absolute annual deposi t ion 

r a t e ,  o r  even t h e  r e l a t i v e  deposi t ion  r a t e  f o r  such sedimentary 

episodes. 

A s  t h e  mean value f o r  organic sediment dens i ty  (Fig. 

3.9b) remains e s s e n t i a l l y  s i m i l a r  throughout the  core ,  v a r i a t i o n  i n  

t h e  annual deposi t ion r a t e  i s  very l a rge ly  a product of the  correc-  

t i o n  f o r  average accumulation r a t e .  Thus t h e  major d i f ference  

r e f l e c t e d  i n  the  curves derived from t h e  two accumulation r a t e s  i s  

i n  the  middle sec t ion  of the  core. Here the  higher accumulation 

r a t e s  suggested by r a t e  'A '  a r e  r e f l e c t e d  i n  increased organic 

deposi t ion a l so .  

l 
i . e .  bulk dens i ty  



FIGURE 3 .12 .  L a k e  Wanum core LW 11: G r a v i m e t r i c  s e d i m e n t  d e p o s i t i o n  r a t e s  b a s e d  on a c c u m u l a t i o n  r a t e  ' A '  
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FIGURE 3 .  Lake Wanum c o r e  LW 11: G r a v i m e t r i c  s e d i m e n t  d e p o s i t i o n  r a t e s  based  o n  a c c u m u l a t i o n  
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SUMMARY OF MAJOR TRENDS IN THE SEDIMENTATION OF CORE LW 11 

The main trends in the average sediment acc-axlation 

rates and annual gravimetric deposition rates in core LW I1 may be 

summarised by dividing the sequence into three zones as follows. 

(1) From the base of the core at about 9500 BP until c. 5500 BP 
(6300 years corrected age). 

(2) A period following this of about 2000 years until 
approximately 3400 BP. 

(3) The uppermost part of the core representing deposits 
from about 3400 BP to the present. 

The lowest zone exhibits a low but fairly constant 

average sediment accumulation rate of between 0.5 mm yr'l and 

1.0 mm yr'l. Although the deposits are predominantly organic two 

peaks occur in the inorganic deposition rate. These are produced 

by horizons containing gritty orange-grey clay ( G a  + As) rather 

than the plastic grey clay (As) more common above. 

The middle zone possesses the most rapid accumulation 

rate and the highest values for both organic and inorganic frac- 

tions. A number of phases of grey clay sedimentation occur within 

the predominantly organic matrix. The most intense of these appear 

to be of short duration. This zone also displays the largest ap- 

parent fluctuations in accumulation rate. 

In the uppermost zone, the average accumulation rate 

appears to stabilise at between 1 mm yr-l to 2 mm yr-l. Although 

the sediment is mainly organic without discrete clay bands, there 

is a gradual increase in inorganic sedimentation rising to a peak 

at about 1300 BP, and thence declining towards the top of the core. 

This three-zone generalisation may be the most appropri- 

ate level of resolution at which to review the accumulation and 

deposition rates from the core. Stratigraphic corroboration for 



gross  changes i n  the  accumulation r a t e  i s  general ly lacking.  Cer- 

t a i n l y ,  the  changes apparently represented i n  the  c e n t r a l  sec t ion  

of the  core must be in te rp re ted  with circumspection, t h i s  being the  

period both of g r e a t e s t  f luc tua t ion  i n  sediment accumulation, and 

of t h e  most r ap id  sustained change i n  atmospheric radiocarbon con- 

cen t ra t ion  y e t  demonstrated. 

COMPARISONS WITH OTHER CORES 

Although the re  a r e  few horizons i n  the  o the r  cores from 

Lake Wanum t h a t  can be co r re la t ed  e i t h e r  by radiocarbon da tes  o r  

s t r a t i g r a p h i c  markers, it i s  poss ib le  t o  der ive  gross  accumulation 

r a t e s  f o r  seve ra l  o the r  cores.  

Within the  western p a r t  of t h e  north-east bay, cores 

LW I1 and LW 6 possess c lose ly  s imi la r  average accumulation r a t e s  

(1.46 mm yr-l and 1.48 mm yr-l respect ive ly)  f o r  t h e i r  t o t a l  

periods of sedimentation. During about 4000 BP t o  t h e  p resen t ,  

core LWA 1 appears t o  record a s l i g h t l y  higher accumulation r a t e  

n 
t h a g  LW 11, although t h i s  could be explained by lack  of recovery of 

the  uppermost highly unconsolidated mater ia l .  LWA 4 a l s o  shows a 

s imi la r ,  o r  perhaps s l i g h t l y  higher accumulation r a t e  than LW I1 

f o r  t h i s  period. 

The most rapid  accumulation r a t e  f o r  any period i s  shown 

by the  upper sec t ion  of core LW I. Here the  i n t e r v a l  between a 

da te  of 2070 BP and the  p resen t  is  represented by 955 cm of loosely  

compacted f ib rous  organic deposi t  (Th) giving an average accumula- 

t i o n  r a t e  of 4.6 mm yr-l. This f i g u r e  i s  more analogous t o  the  

h ighes t  est imate f o r  the  accumulation r a t e  of da t ing  i n t e r v a l  D i n  

core LW I1 than with the  synchronous deposi t s  from the  l a t t e r  core. 



Extrapolat ion of poss ib le  accumulation r a t e s  t o  the  south 

swamp suggests an accumulation time of perhaps only  two t o  s i x  

years  f o r  the  t h i n  cover of organic deposi t  i n  t h a t  area.  

Such comparisons ind ica te  t h a t  the  sedimentation r e s u l t s  

from core LW I1 may be representa t ive  of more general  condit ions i n  

the  western p a r t  of the  north-east  bay. Although the  range of 

deposi t s  found i n  the  cores from t h e  c e n t r a l  a rea  of the  bay i s  

s imi la r  the re  a r e  d i f ferences  i n  the  s t r a t ig raphy  and accumulation 

r a t e s  by comparison with the  cores from the  western margin of the  

bay. This divergence could be explained by the  presence of dry 

land between t h e  two coring areas .  Given a lower water l e v e l ,  t h i s  

i s  q u i t e  f e a s i b l e ,  a s  s o l i d  ground occurs under l e s s  than 1 m of 

water about 50 m south-west of LW I coring s i t e .  The p o s s i b i l i t y  

of a l e s s  continuous water surface  must therefore  be taken i n t o  

account when attempting t o  i n t e r p r e t  t h e  r e s u l t s  from core LW I1 i n  

terms of events  i n  the  Lake Wanurn bas in  a s  a whole. 
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